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e(s, s−Rc(s), w) = 〈v,
Mc(s−Rc(s), dv; s, dw)
Mc(t, dw)
〉











































0 < Q(t) < qmax
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e(ti, ti − Rd(ti), w)
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F (QN (t−RNn (t)))
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WNn (0) = wn(0)
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n = 1, . . . , N
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WNn (0) = wn(0)
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QN (0) = q(0)
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λNn (s) ≤ a(s)/Tmin =: λ(t)
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KN (t) = F (QN (t))
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χ{QN (t) = 0}
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χ{QN (t) = 0},
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(1 −KN (t)) ≥ 1 − pmax
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QN (t) < qmax
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QN (t) = qmax
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s + φNn (s) = t
x+behg
RNn (t) = t − s
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QN (t) = qmax
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WNn (s)χ{n ∈ Kc}.
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n = 1, . . .
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WNn (t) ≤ a(T )
¶Î|O{cqt¤¥¤































































































































WNn (t) ≤ a(T )
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0 ≤ s ≤ T
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DN (t) ≡ E sup
τ≤t∧ρN
|QN (τ)−Q(τ)|+ ||WN (t)−W(t)||.
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N (t)−W(t)|| → 0.
	¸§¥e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0 ≤ s ≤ t ≤ T














|F (QN (s−RNn (s)))− F (Q(s−Rn(s)))|
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N (s)(1− F (Q









N (s)− SN (s)
)















S(s)(F (QN (s))− F (Q(s))ds|
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BN (1) = E
∫ t


















































































































































































































































































































































































(wn(0) + s/Tmin)/Tmin = a(s)/Tmin
²












































































































































χ{(s−RNn (s)) ∧ (s−Rn(s)) ≤ u ≤ (s−R
N
n (s)) ∨ (s−Rn(s))}ds
= (u+ φNn (u) ∨ φn(u)) ∧ (t ∧ ρ
N )− (u+ φNn (u) ∧ φn(u)) ∧ (t ∧ ρ
N ).
­~behg{h
φn(u) = Tn +Q(u)/L
qte





























|φNn (u) ∨ φn(u)− φ
N

































































































|F (QN (s−RNn (s)))− F (Q(s−Rn(s)))|
≤ C(|F (QN (s−RNn (s)))− F (Q(s−R
N
n (s)))|+ |F (Q(s−R
N
n (s)))− F (Q(s−Rn(s)))|)
≤ C sup
τ≤s
























































N (s) < δ
|O{
SN (s) < δ
¶Î|O{o|OfKh






































































































1 ≤ n ≤ N
o+se,bNx+b]qtx
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DN (t) ≤ BN+C
∫ t
0 DN (s)ds­~behg{h
BN = BN (1) +BN (2)
²
      
  
  
























L/S(t) ≤ 1− pmax.
Îv²å   ©
 ¦h³qOoosfKh
QN (0) = qmax
qte#¶Î|O{




















N (t) ≤ 1− pmax.
Îv²å ©
 ¦h!­~§¨o+bwx|Ko+be|\­ p|O¸ªhg{+hgeph³|O
[0, ρ ∧ ρN ]
²) EhrqtÃ{hg)hrqtxx+behoxhgeoc§¥Ãx+beh!¤½qOo+x
o+s«eo,hpgx+§¨|O¦«esxo+§¥eph
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   ² ©
+〈(gc(w/2)− gc(w))v,MNc (s−R
N


















































































WNn (s − R
N
c (s))K
N (s − RNc (s))/R
N






























































































WNn (t) ≤ a(t)


























WNn (s − R
N
c (s)) = wn(0)
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(M1(t), . . .Md(t))
­~behg{hx+beh¤¥§¥fµ§¥xc{|¸phpoohpo~o,qtx+§¨o(¶¡yÉÎv²¥ir©cqte$Îv²¥i ©¯²>aqt°hx+beh?¤¥§¥fµ§¥x
|t¶   ² ei\©~qtew­®hb]qrªh³|Os{{|¸|t¶(²
ö0öÈÞ0/vþ1gÿ.2
         0     $ 	 
=  1ÕRÔ  Ñ Ö 2Ñ  Ñ r
lx+b]qt°vo e{,qt p|O§¨o=¾~qOpphg¤¥¤¥§®¶Î|O{x+behHos)hg{+ª¸§¨o+§¨|O |t¶x+b§¨o"­®|O{+°)²Å!À
p&x+b]qt°vo=a0|Of








 !"	$#%&'	() *&2Î©¯²  fKhrqtv´ÎË]hg¤¨KfK|¸hg¤v¶Î|O{
fse¤Ìx§Ìe¤¥hwa®z p|Oehpgx+§¨|Oeo=x+be{|Osb qÃ«esv±hg{"§¥fµ¤¨hgfKhg¸x+§¥eEl>=²        










Á OÂ;=<-/>9%?®(i  ©¯²T{+§¥x+§¨rqt¤yR]qtfµ§¨po!qte ¤¥segx+s]qtx+§¨|Oeo?¶Î|O{qjÀÏhrqtv´ §¨hg¤¨
fK|¸hg¤0|t¶p|¸|O)hg{,qtx+§¥ªh³«)hgb]qrªR§¨|O{6²    ) E 	(; 	    1 /: ½»   »e  `´¹v²
Áå`Â0
6#%0@%>*AB-C%>9DE~(i    ©¯²l?qtee|Of hrqt{+¤¥yÏhgxhpgx+§¨|O$qtxhg­cqryvo?¶Î|O{!p|Ov´
hpox+§¨|OÏqrª|O§¨eqteph²  F7       7I G H3
  	  %  ½» A » ?|² :   \´¿eirv²
Á   Â0
6#%6@%2(i      ©¯²`acbeh hg­lhge|fK|¸v§ÌË]rqtx+§¨|O"x|a®z  o1¶¿qOo+xJ{hpp|\ªhg{+y³qt¤¥|O{+§¥x+bfÃ²











x+b]hg|O{,h¯x§¥qt]qt¤¥yvo+§¨o|t¶l£"²     	  %/    
 ]G0^   ^#  +$_`_ O»Jir"J²
J ù0ö J ý
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scienti£que
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France) 	
   
ISSN 0249-6399
